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(54) CAR GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a car generator 
capable of efficiently generating power in response to 
the state of running. 

SOLUTION: Charging to a battery 32 is conducted by 
converting an AC generated in an AC generator 22 into 
a DC by a rectifying circuit 30, and stepping down the 
DC in a bi-directional DC-DC converer 34. An induction 
machine 56 is supplied with power by stepping up the 
voltage of the battery 32 in the bi-directional DC-DC 
converter 34 and converting the voltage into the AC in 
an inverter 38. Power can be generated by efficiently 
using an output from an engine 20 by feeding the engine 
20 with fuel in quantity, in which the highest torque is 
generated in comparison with fuel consumption, by an 
ECU 40 and generating power by employing excess 
torque at that time. 
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[0001] 

mizlzMTZ>t<DX&Z>o 
[0002] 

i'<£&o&mi$m&%Lxmw}Z4xz>mm®$:m^x. mm. m^mmm^i^t^mji^^u 
m<Di^mmmizxi^mmmti^m^^^zm^Htzmmizmm^^mtLx.nmw-7-7 

5208-^-^tg^^TL^o frfr&^-mzjS^XlZ. Mm^^PlZ^Xlt. JL^i»<DthtKD- 

M&m^x§&nmizxn73&m£.£i*:xwm$5\zftnLxi^ 0 ^-lt. x>i?>^it*f*. mnfr 
h>&%&£*i%mmm.7]. rtttt. mftommn*ov*vt~^i>*>h&mcztxmm®t^ifem 
lxi^ 0 &tz. ifmmmizmmmti(omwLi)<td:^m^izit. wm%*frz>mmm^$&nLx^& 0 

[0003] 

[spj*m*u;a<!:^&i£jii]x>i;>^ 

icfcLNTi*. &mm^<Dm73&wm^m&ftwx$&&5izmi&ztix^z>tztb. mnm<D§£ 
±mE.m&<^mtjm^ 0 hp*.. uimE^m^^rtz^mmxcomtin^x^-otzo 
&tz. '&*o)mM\zt$i\xte. mm<DttttMcDm<t£+MzmmLx^t < i:^tztb, t^m^nzmm 

[0004]*f|BJ[i. ±&LtzmM£M)k-?&tzisblzti:£titz&<DX$>V. ^(DmMtTfZt^Zlt. $h 

mmzn7]%m££i±mzm[3zmmmw&mi*?z>zt\z&z> 0 

[ooo5]£*: N *§£BA<oEW)it. ^m<D^^mizjtcx^m^zm73^m±^m^mm^mm 
mzmmtz>^tiz&z> 0 

[0006] 

imm%M)k?z>tztb<D^m*mmz. ±tsg wi*mf$.?&tz&>. m jraii (Dmmmmmmxit. 
&%tn$it. mm<Dftm^>i>>izxmmzft&)fc$:m£.?z>&%tf£wm£. w&7$t%nmzx% 
±2*itz&%L&w.%L\z&&L?z>m%Lmm£. wji&wz-Z'^T'jt. mtm$tgtW£mm'<vT>) 
mt^m^mz^mumm^mmty<y^j^mtxmEi^mLx.m^v^^m'i&m^ 

[ooo7]^f =s tmm2<Dmmmn<gwx\t. toM^v^&mm?z>%mmwt. mumm^>i> 
^<D&mz$azteifz>^ mwmnizftLxmbmi^ji'<7&m±?&Mmm&uft-?z>-?v7t. & 
yfofimt. Mm<DtoM^v>\zxmm£H&7fc&m±^z>&%L§£mmt. m&Amnmzxfsz. 
ztitz&Azm%Liz&W! : -rz>m%v&mt. mm^tmmxm^Htzmts^m^.^w i )t. mum 
^mtmuyW'jmt^m^izmmL.mm^mmt^^jm^mtxms.^mnLx.m 
'<vT*)ttm-tit; i mz-ez>mE.m-mmmt. mum^mmtmum^nmmizmiSLts^ mzn&s. 
3a^&-?z>w.%L- : £%L&mgimt. fr^mv. muftim^&rf* mu^vzriz^z^ mnmm 

[ooo8]mi^. tmmommmmmmxit. tmmziz^x. mumm&nmmtf. mtmm 
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[ooo9]^Mic. tmmwmmftn&wvit. m *ii2xii3icfci%r. nnszmmmnmwtf. 

[001 oitm^ (Dmmmm^miz^xit. /<vT i )^<o3tm&. &%tnmmzxm£.£*itz%. 
%i&&7fcmw\zTW.%uzm&L. mj±fTOgsi::;fc^Ti&j±LTfr5o &tz. ^^^<omtim 

[001 1 ir xmzammnn&wiztsi^xit. um^mK mnmmiznLxm^wn^j^^m 

[001 2m*m3(ommmn3&mizte^xi*. ^vwm^.^^vTv^^. in*>. i«x> 

ic. n&mnmmtiK 'Wj^<D3tmmjim$:Witbxt$< 0 ^otztb. wz&m<D^&&&v} i )Wz. 
*F\m\zftz.z>o 

[001 3]it w&trto^.mmwmmzte^xte^ m%^-^^^<r>^-h^^iit=.mz^ «j± 

[0014] 

mmommcommmT. *mwo>m mmnmizm&mffifsn&wzm^zmmz'D^xmz 
^mLxmmi-^o mutni mmmm(Dmmmmmm^mLtz^mm<omf$.^rzf nvo 

UTrfc^o *fV'J>X>v>20lCli. 7*^a^C7)jm£^*200Vm±c7>3£^£S§£U#&S§S«t2 

[001 5]f§S^|22*Nb(Dffi^[*. g^lo]l^30[cr^3iE^. j5^(6]DC-DC=l>/<— $34£:frL 
r24V<D/^7 L 'J32$3t«-r^«^: : 51t^^^T^^•5o £7=. ^;1S£[H]SS30[c-CS3SE$Hf-m3!Ea^ 
lis W&WkZG \ZXg-J±-mEz£*l. ^>/N*-^38l^r^lC^^H^ti56^ig®|Lf#'?>«fe5 

■9-58li. ;^;^n>hO— ^70ICT*J»tL^>J:aiC^-oTL^„ C(7)g|^56lCli s m^cT) 
=i>-tr>h52A^c7>^ffl200Vm±cX>3^iJi E L«i±^ , JU— 54^Lr^$&L#^ e fcai^oTt^o 
[001 6]X>i;>20 N 2K:£[S]DC-DC=l>/*— £34. H1EIS1SS36. Rl/, <<>A— £38li. ECU4 
0\ZX^m^h^=>\zt^X^ o |^ECU40IZli N ^S£fll26<7»^MiS. <7?VT24<D 

/\-^34iz^lt. ?zi&mMm<Dm^&i£ihu ms.^3eiz^LxmE.<Dmi±^mm^^m 

U ^>/N*-^38I^Lr-r>/N*-^*J^Pfi^3iltiJ-r^«i: : 5l3li^HrLN^o Mlz. ISECU40IC 
i$Mm^rf1}UKZ>*i&<i:5izMi$.£tixi\Z> 0 

[001 7]]l2£#Rf!LTg;7iE[E]S&30, P1±Ih]S&36. JSLJj |S]DC-DC=l>/<— £34. 
^38c7)1ifieiCOLNrMlC|$$ffl|z:i^BJ-ri>o g3S[E]S&30li. 3ffi^Sgm^22ICT#g££*l7i:200 
V3ffi£^mi±£^;7itL#£cfc?l::6rac7)^*^ 

¥^3>^>+h<tAN^J&£;KTl^o j9x^lS]DC-DC=]>A— $r34li. gjffilH]S&30frb><7>m:*)£ 
/N*^'J32^a^t°>^lzrl^J±LT3tm-r^h7>vX^TR3 < i:, /^r'J32fr£<Dm:*j£T3yt: 
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h>mmnii fiw&ztit=mizit+ mmtiizxmmmsetfmwizti&tmz. *38iz-c*a 

tfttSlE^MWFtU SIEII]»36(DTR2IZTWEjWMS3*1* MlC5K^(6](7>DC-DC=l>/^— ^34 

I/O 'J 3 2^<D Itm&tt t>tl&o 
[001 8]8fc)frMl=fcl*-CI*. X>i;>20<7)H]$E*l*. fB««22rcTlfe^$*lfc«*f=<>:y , SI 
J»«56jMEH)$*U ffi*. X>i?>20(Dff it* I** *n<Z>a>-b>h5236^<Diaffl200VX3![* 
ElcJ;LJ^^56A<IH]l^J^tt^ck J 5lC^iJ^g^rL^^o X>i?><Df?ih^t?feoT. 

[oo19]^0/^y32^(D^■jte^*i^<D«5j^^zJSl:rlS3SlT^^^M>N*lci±Lrii^l^ 
®mx§&n®22\zxmn&'ff : 5tmz s ***»*w»=«fflL-ct^ 0 coEcu4oic^«^fij 

[0020]ft?\ ECU40li,Ml^#^LT±iZ!iL7i:m^<X>#fifi^A*-r^(S12) o ^|C,X 
>v>2O0;^£P7K;^*<i^l^A^^flJ©T-r-5(S1 4) „ 7K;UAM£<x>v>|zm^^iD^.t)^ci:l^F B 1(i 
(S1 4#Noh Sg®^22|z£&SgM£ifQ!c«(S1 8^ 

#Yes) s £il#-tf IP*k **^* J PJ»fr*(S20). M^I*(S20/)<Yes). f»B# 

[oo2i]igfpmB#^§«$fj^i]-eii. /^u32(Dii7i!i#«(soc)icao*#. x>v?xds^[h]|e^ 

<hfgrah;u^Tg££!S:3£-f £(si02) o fgWHU^Tg^f*. ^m^22^bC7)m^^/ ; JSt[H]SS30fcT 

s^Lfcm5!E*icttJEi/ci,^o o s<vT t J32<Dnj]tf&m£*im}&mm(soc)tfTrf-z> 
xi^&tzizit. ®^OT^Ku>^B#«fcytM^x>i?>iHiiEia^g^[o]fcia < ! : LriS^^. * 
fc. ^ftlc*£&fgffih;i^Tg#|§:^£;h,<i>o J£*tK> /\VfU32<7>m&#*(soc)7bH-#iz?j| 

ows££icii.®^(D7>fKu>^B#(Dx>v>0&^ 

hb^6<j/J^^«h;K7Tg7b<iS^^^>o ^l/O I£ECU40lz&J#£;hT^<g>Ml0(B) d^-t^? 
&&x>v>@$ E &g(DS£mh;u?Tg-mi±^^ 

mW.E.\/&tftfim£tl&^04) o *mife1&tfiXlt. 2R;£|S]DC-DCzi>/<— £34. tSJ±[US&36l| 

£®l±|::*o*£frji&pLTl,^f;:#K «0iE(^Sh;^^Tg)^it}$iiS-r'5>c<!:*<-e#^i:l^o ^(Dtzth. 

mmmmhj^Tstt^mmmsys^tb. ^r^oizm^mmizms.^umr^o ^x\ @ 

^miivgii.M^^iz^^ic^inij^socDai^affir^ffiiifisrfc^o 

Coo22]c^r\ miaS7b^tTLrfcymil*<if PT^L^^ici*. ii&Lfcmi^Tx^^oo) 

t\ mvts &&m26rf-=L— h^Mzu-Dxi^fr&mmrZo -c-e. ttvw*?z*ixnb 

-f* titz, -o.—^J^tt^-oXl^^m^lZlt (S22rf)<No) „ 7<7-bJ^^JUtm^iXXl^t^m 
K-r^(S24) 0 ZZT% 7^-fc;U*)*S£3Mv m^il^^^TLrl^^ii•a'ICli(S24^No). ECU4 

oii, (S200) o 

[0023]CC7)il^^|«flJ^l|COL>r, ^MS(7)-9-^;U— ^>^^-rM5^#RBLT|jfc0^-r-i)„ EC 
U40I3\ 3fe-f. XP^HU^J^<bx>^>20(D[H]$ElS*N^lll^L^L^V^^^Lrx>v?>|cr 
^Lrt^K;U^Ta^Ji^-r-5(S202)„ ^-LT. X>i;>20<D[s]$£2&A^M;im*lC^l/Ca 

&Ei^;u^£f£££tH#3ftiS ; 7'r>£t§:£-r3 (S204) o c^Il^Xi, M1Q(A) d^x 
>v>[°]$Eifc-Hi^<7>ffi$&<Dx>v><7)^ fit, 
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sy mmz. mmmhjw mzumns&ft&z-ez itiEvg/)^ mio (b> ^mlx±. 

&Ltz^vJfrh>>£lt>t>tl& (S208) o 

fr<Dmm\Zte\,^T. ^?vTtf*7£*lXl^fi\ HUM*. —=l— H5;KDB#IC|£(S22rf)<Yes). ^ 
«26(DEi*£fr3TiN4*4« Xfo&tztb. ECU40I*. il;SS£mftlft)£HJ£-r<5 (S300) o 
[0025]C(Dig;S^m*J^PlcoLNTs ^g^JKD+^/u— ^>£^"f Jl6£#BBLT!aBJ-f &o EC 

£*t5£«(s302) o #j*.[£. jgjsa!A<3iS-cfcy,x>i;>a)i5nsttA<Sf**i:*r=.*iSts*o 

[0026];*ic. x>i?>(5]|ElSi:, Ji;Ii]Lfcl£StfB±frb. x>v>0lEl»a)^biiJ^(Dg«lfit^ig 

^-r^(S304) o MZ.\2* Ml1.l-^^[C^^A<tJJ^^f-l^<DX>^>ll]^^2000ll$E 

•e.^iis^3ji^^4ig^yg^c,^i#icii. sanaH£jatt^LTi5ooiHHg$KS«o-?- 

LT. 3El^<7)^iiSlJ^(Mii^)A<S^fil«fcy ; t^#^A^lJ»f-r^>(S306)o &&0>£&8lj 
>EH£a^TA<y. fgaa^Tlf^^^fc-Sli^lCliCSSOe^Yes). X-x^310-sii^, % 

X>i;>I5||£»3b<SS*y % *«*$±Cf »-5»^fCtt (S306#No). Xt-J/?308 

[0027]^(7)||]56II^-C:[i. ^hy^^X^XDIUlElSTbMfiT-r^l^lC. /\Vf M^<7)fttt 
***£Tlf , l*J«Sx>i?>^<D3ie«*ft?5$Tlf -Cfc<o i>7h^>^X>i;>(7)[Hl$E 

[0028]zzr\±iztiLfcll3iz:^x^:/24(P7^ 

t, T^;^^;^A^^s^^HrL^^B#lcli(s247b<Yes). x>e;>^u— 4r(CTMigLri^ 

S^-efe-Sfctt. ECU40l*MiiB#f§m*JiP^IIJte-r'5(S400)o 

[0029]Z(7)Mil^m*J^|llCOL>T. ^MS(7>-9-^U-5 1 >^^t'M7^#BSLTUiB^'ri)o 
jfe-T, ECU40(i. ^«^^-^(D»f^*RT«6lz-r-5Sta^lx-4FX-f ^^35<^">**Lfc3bN*iJ»r-r* 
(S402) o *r(D*'(vTtf*>£*lZ>-£XlZ(S4-02rfNo). ^U— *^SOU#Sg 

**Lfc:fr4lJ»i-r<6 (S41 2) o ^U— *tfm&*l&wUt (S41 2#No) . Z(D^*X>v>^U— *{Z& 

i m&zmi%tztb. mnms.vetLxm&mftmom&mft-r&isii e) 0 -ffe^. 

*^f^b(S4127!)<Yes). lll±^a»^'>LOO*JiJPLT^<(S414) 0 IP*). ^§«h;U^Tg^± 
If. x>i;xDtH* (*55a)«tt*i)$**^SE«-r-6lHl±*«*ff3t=«). 3g«*l±Vg£Tlf 
S(Vg=v g -a)^m\ Z(7)a(Da:^/7lctiAn-r-Sc:<!:r% [e]£5§m*£iiJjnL-Cl^<o ^*ilz& 
y . S$E#lcS^^^#^^^^tBfflT^^W[zmi^<D^I14x^w^^-^mmx^;^^-lc^Lr 

[0030]ffij^. a$E#I^cfcy^^^U— ^Fa>X-f^*^>^tL^xi:, ±JELfcXT^402(DX-l'^ 

>fr<D^JBft#Yes<!:#:y . X-f-J^Oe^ffr*. m*TVZT406Xlt. :?U— ^-SOUtfiS^ 
^c^*JKT^o^U-^A^*+L^M(i(S406A<Yes) % [H}^M^g^lC-r^«J;3. flffihfU 
*TgJ&<**£#5<fc?lZ % ^m«I±Vg^ftX<DfltVgmax|C-r^(S410)o CC-Ci*. iifE^^m 

%.7\s-**m<kmz. ii±»^ii^LTtT<(s408)o cmc^y. ^e<jizmM<o«i4x^;u^ 

-^Wmx^^U^— |C^LT/N*^'J32|Cg^^ 0 

[003 1 ]±^iLfcX^r^1 00. 200. 300. 400Tf<D4Mlc3l^#. 1331^^-^X^^5001- 
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mm<Dy-7)\,—T^&^?m8£^mLxmw-?Z>o2t-f. Ecu40ii. «jb»(/*;/t-'J32)M(so 

^MlZitCX. S*£am;1iEIbmax. g^&mttSiUbmax , %.Xfm*iWtilW.1±.\/bmax % miSMfo 
mEVbmih^;*^-r^(S504) o C(7)a^^m^Ibmax &XfWtX1& i mn%Llbmax MftlSOCt 

S*ftM3fEIbmax l*TA<y. J5^(cS^ffim;jSlbmax l*^*-5 0 W&SOCTWgl^li 
dfcl^TI*. S*ftmm3SEIbmax l*SS*y. S*&mm3!«bmax liT#&<, *H«5S#lCfcUr 

mXJtUWfiUlbmax ||;*Sfc1liI^Ibmax£*fc^t"<So 

[0032]?l#!^#. ECU40ii s m&(/<^y32)7Wftm*fr£¥i]Hrr£(S506)„ m&taifctt* 

li(S506^Yes), a^S«;tiJ«^±Vbmin^^E^Dm?t!lmJ±Vb<i;^Jt,ii^U^7()^ > **SfM3K 
Ibmax 7^)^ffi(7)S^^mm35EIbck^J/^$L^A^^flJiT■r'i)(S51 2) 0 ---e. fMg«jfe«ffiVbmin3b<=H?E 

o>nMmEs/bMt>i&<* k-d, «^m«»max ^g^cD&mmssEib^y^i^iciicssi 
2^no) s xm<Dtkw&miti*&tzib* mm&mjTZo m*. a^wjtiittEvbminA^^^m^ 

«EVb«fcyfctt<, SfeLNli, «^ifcC«S!EIbmax ]&<S£<Dtt**aib«fcy/h£L^£l::l*(S51 2*)< 
Yes), W7&(Dl&W$:mit&Z\ttfT?£tj;l*tz1lbs M2[C^-r^[S]DC-DC3>/<— ^34(7>h7>v 
X^TR4ICj;^tt!±<D^J±*^TIf . /^t-'J 32(D^»(SOC) l~M^?*fc««:<!:&6<fc : 5l~l^-f 
S(S514) 0 

[0033]Z^-C\ /WJ32<B ±ii!iL^X7 L ^506(Dm/TOm4 , AN(DfiJK^No^d:o 
r N y^508>vjiit; o l^Xir^^508-eii % ^(D^Wm^IbMR^^WW^Ibmax «fcy*£^ 
*\ £fcl*. ^(DW^mJiVb^giijm^mJiVbmax &V*>Wi^fr$:mm?%(S5-\2) 0 ZZX% 
&*5l3fcIbjMft*3feM3fEIbmax e ty/Jx^F<. IO, ^(Dm^mEEVb^S^B/^WEVbrnax cfe 
yfctel^lCliCSSOSjbtNoK WJdKDJSW^ttlf^fc*), &3I£*l7-f ft!i:£. fcMSSlbtf 
S^^mmSSlbmax .fcy*#<. flfclM*. -|l^<Dmjt!l«J±Vb7!)<SH;m;tiimi±Vbmax cfcy=ki&l^<!:# 
lZ\Zm}&<D3zm.&%ili-&ZttfX*2:ti:^tzlh (S508#Yes) „ M2lC^T5K^|S]DC-DC=l>/^— ^ 
34(Dh^>vX^TR3IC«fc^mj±(D|^m*^£ML./^y32C7>^*(SOC)lcm^5^a*<!:^ 
-5 ( ^^"-5 ( S 5 1 0 ) o 

[0034]Z(DXir^500(D^SlC^< > M3l^-rX-r^30-ei*. ECU40I£. XPyHH^Jttf) 

)^m^[z^T^)vmm.\zm\\^^w<DT^)^m^m\h^h. ^l-c. ^ttanr^-t^niajt^ 

AD^fcfitt^XP^HUT^zLX— $i^Ji^-r-S(s32)o ^ICj:y.X>v?>20[*. SSWc&Sfcfc 
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